Purification and properties of an (ADP-ribose)n glycohydrolase from guinea pig liver nuclei.
An (ADP-ribose)n glycohydrolase has been purified more than 3,000-fold from guinea pig liver nuclei with an 18% yield. The glycohydrolase activity present in the nuclei was solubilized only by sonication at high ionic strength and purified by sequential chromatographic steps on phosphocellulose, DEAE-cellulose, Blue Sepharose, and single-stranded DNA cellulose. The purified protein exhibited one predominant protein band on sodium dodecyl sulfate-polyacrylamide gels with an estimated molecular weight of 75,500. On Sephadex G-100 gel filtration, single coincident peaks of (ADP-ribose)n glycohydrolase activity and protein with a molecular weight value of 72,000 were observed. The Km value for (ADP-ribose)n and the maximal velocity of the highly purified glycohydrolase were 2.3 microM and 36 mumol of ADP-ribose released from (ADP-ribose)n . min-1 . mg protein-1, respectively. Hydrolysis of (ADP-ribose)n by the enzyme was exoglycosidic in nature. The optimum pH for the enzyme activity was apparent at 6.8-7.0. Sulfhydryl compounds and monovalent cations were required for the maximal activity. The enzyme was sensitive to Ca2+ but not to Mg2+. The enzyme activity was inhibited by ADP-ribose, cyclic AMP (adenosine 3':5'-monophosphate) and diadenosine 5',5'''-p1,p4-tetraphosphate. Denatured DNA and histones were inhibitory, but native DNA and its histone complex were not inhibitory. Our data indicate that the glycohydrolase is present only as a minor protein in nuclei, being present in perhaps about 50,000 molecules/nucleus.